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Action
The continuum action of scalar electrodynamics is given by

S =

∫
d4x

(
1

4
|Fµν|2 + |(∂µ + ieAµ)φ|2 +m2(φ∗φ) + λ(φ∗φ)2

)
, (1)

where e is the gauge coupling, m the mass of the complex scalar φ and λ

the Higgs coupling constant.

In the conventional notation the lattice action is given by (the lattice con-
stant is set to a = 1)

S = SG[U ] + SH[U, φ] (2)

SG = −β
∑
x,ν<ρ

<(Uνρ(x)), β =
1

2e2

SH =
∑
x

−1
2

4∑
µ=1

(φ(x)∗Uµ(x)φ(x + µ̂) + φ(x)∗Uµ(x− µ̂)∗φ(x− µ̂))

+ κφ(x)∗φ(x) + λ (φ(x)∗φ(x))2
]
, κ =

m2 + 8

2
.
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